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1 Introduction
To support CoMP and high order MIMO there are a way forward that allow for two new types of RS in LTE 56# meeting: 

· Demodulation RS (for PDSCH demodulation)

· CSI-RS (for CQI/PMI/RI reporting when needed)

And reference signals targeting CSI estimation are 

· cell specific

· Sparse in frequency and time.
In this distribution we mainly focus on CSI-RS, at first we state basic consideration, and share the different CSI-RS views for compatible with LTE and for improving LTE-A perfermance. 
2 Basic considerations on CSI-RS design
CSI-RS should support various CoMP solutions and high order MIMO so that basic consideration is:  
1. To acquire accurate channel information such as RI, PMI, all antenna ports which the system is using should transmit RS for measuring. So CSI-RS should transmit from each antenna port.
2. Control signalling of LTE UE is likely to transmit in each subframe, so the cell-specific reference signals (CRS) of the first two OFDM symbols should keep unchangeable to keep PDCCH demodulation compatible with LTE UE. The CRS should be transmitted at least in the first two OFDM symbols of each subframe and in full bandwidth. 
3. Because CRS at least in the first two OFDM symbols would be transmitted in full bandwidth, we can apply CRS to measure the channel of antenna port 0,1,2,3 and it is not necessary to insert CSI-RS for antenna port 0,1,2,3. CSI-RS can apply CRS of LTE system as CSI-RS of antenna port 0,1,2,3.
4. CSI-RS should be transmitted in full bandwidth, but in some subframe or bandwidth only CSI-RS of partial antenna port should be transmitted. It is not enforced to finish all antenna ports measurement in one subframe.
5. The rest CSI-RS of antenna port 4,5,6,7 can’t be centralized on one or few RBs. The centralizing violate the sparse principal and will degrade the performance of CoMP since there are more CSI-RS from different CoMP cells in one RB.

3. Considerations for compatible with LTE
In resource which LTE UE will be scheduled, all CRS should be transmitted in order that LTE UE can still use CRS for demodulation and channel measurement. 

The rest CSI-RS of antenna port 4,5,6,7 may transmitted with 3 choices:
a. CSI-RS are sparsely uniform distributed in some RE of PDSCH in full bandwidth. CSI-RS can be uniform distributed in discrete or consecutive RB for the density requirement. 

b. CSI-RS are distributed in CCE of PDCCH or RE of PDSCH in specific frequency area. Because the rest CSI-RS will occupy one CCE of PDCCH every M subcarriers (for example M=60), the shortcoming is that it may influence PDCCH assignment and design. Moreover CCE will maybe exceed 3 OFDM symbols in narrow bandwidth symbols of PDCCH.
c. CSI-RS are distributed in some sparse and uniform RE of PDSCH in specific frequency area which LTE-A will be scheduled only. It affects the flexible scheduling of LTE and LTE-A. 

We prefer method a. LTE UE will still receive the data in RE of rest CSI-RS but the original data are punctured and inserted by rest CSI-RS. LTE UE receiver performance will be degraded little as the rest CSI-RS are as sparse as possible in resource which LTE UE will be scheduled.
4. Considerations for improving LTE-A performance
To reduce reference signals overhead and acquire better performance, we suggest it is better to allocate LTE-A only resource such as MBSFN-type subframe for LTE-A UE scheduled. In LTE-A only resource, CRS will only transmit in first two OFDM symbols to detect PDCCH and measure the antenna port 0,1,2,3. CSI-RS of rest antenna port will be designed more reasonable without excessively reduce overhead. But all overhead of CSI-RS is far less than 24 RE each RB. 
5. Summary
In this document, CSI-RS issues to support high order MIMO and CoMP are discussed. We propose the following:

· In resource which LTE UE will be scheduled, all CRS should be transmitted in order that LTE UE can still use CRS for demodulation and channel measurement. CSI-RS of 4,5,6,7 antenna port are as sparse as possible in resource which LTE UE will be scheduled.

· To improve LTE-A performance, high layer can configure some subframe for LTE-A only. The CSI-RS can be designed without R8 restriction, e.g. MBSFN-type subframe. Those subframes are assumed as LTE-A only resources. In LTE-A only resources, R8 CRS will only transmit in first two OFDM symbols to detect PDCCH and measure antenna port 0,1,2,3, and full overhead of CSI-RS is far less than 24 pilots each RB. 
· It is better that CSI-RS of antenna port 4,5,6,7 are sparsely uniform distributed in some RB of PDSCH in full bandwidth.
References

[1]   R1-090529, “Text proposal on DL reference signals”.

[2]   R1-090917, “DL MIMO for LTE-Advanced”, Ericsson.
[3]   R1-090916, “Considerations on RS Design for LTE-Advanced” , Ericsson.
[4]   R1-090875, “Link analyses for RS structure in support of higher order MIMO”,
Qualcomm Europe.

[5]  R1-090586, “Joint Processing Downlink CoMP Reference Signal Support”, Texas Instruments.
Summary: In a multiple-antenna system with two transmitters and two receivers, a scenario of data communication, known as the X channel, is studied in which each receiver receives data from both transmitters. In this scenario, it is assumed that each transmit.....
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